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ed.2013.Abstract Objectives: To study the safety of early laparoscopic cholecystectomy (ELC) in patients
with acute cholecystitis focusing on conversion rate, biliary injuries and length of hospital stay.
Methods: Medical records of all patients admitted with a diagnosis of acute cholecystitis at King
Saud Medical City, Riyadh, Kingdom of Saudi Arabia between January 2006 and December 2011
were studied retrospectively and reviewed in relation to age, gender, presenting symptoms, labora-
tory ﬁndings, imaging studies, methods of treatment, time from the onset of pain to operation,
duration of operation, conversion rate to open cholecystectomy, complications, operating surgeons
and the length of hospital stay.
Results: Out of the 168 patients admitted with acute cholecystitis, 112 patients underwent ELC
and 56 patients underwent conservative treatment. ELC was successfully performed in 104 cases.
Conversion to open cholecystectomy was needed in 8 cases. Conservative treatment was unsuccess-
ful with 3 patients. The rest of the patients (n= 53) were discharged for delayed laparoscopic cho-
lecystectomy (DLC). DLC was performed on 36 patients, two were converted to open
cholecystectomy. Hospital stay was signiﬁcantly shorter in the ELC (P< 0 .0001). There was no
signiﬁcant difference in conversion rate (P= 0.544), and biliary complications (P= 0 .431).
Conclusion: ELC for acute cholecystitis is a safe procedure. It resulted in the reduction of the
length of hospital stay without a signiﬁcant increase in conversion rate or bile duct injuries.
ª 2013 Taibah University. Production and hosting by Elsevier Ltd. All rights reserved.Introduction
The surgical management of acute cholecystitis remains con-
troversial. In the past Laparoscopic cholecystectomy (LC) infessor and Consultant General and
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01.010patients with acute cholecystitis was contraindicated due to
higher rates of complications and conversion to open surgery.1
Early reports showed higher complication rates, a prolonged
operation time, and a higher rate of conversion to open sur-
gery.2,3 Therefore, conservative treatment followed by delayedHepatobiliary Surgeon, Department of Surgery, College of Medicine,
rabia. Tel.: +966 12074787; fax: +966 12075655.
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became the commonly accepted management in the early
1990s.2 Recent studies have demonstrated that with the
increasing experience in laparoscopic skills, early laparoscopic
cholecystectomy (ELC) is safe with similar complications and
conversion rates compared to DLC for acute cholecystitis.4–7
However, speciﬁc timing of LC in the treatment of acute cho-
lecystitis remains ill-deﬁned. There is no unanimity among the
local surgeons in Kingdom of Saudi Arabia about the appro-
priate timing of ELC.8–11 This study presents our experience
of LC in the treatment of acute cholecystitis over the previous
6 years, performed within 7 days from the onset of symptoms.
It focuses on operation time, conversion rate, complications of
the procedure and the length of hospital stay.
Material and Methods
This retrospective study was conducted on patients treated for
acute cholecystitis at King Saud Medical City, Riyadh, Kind-
gom of Saudi Arabia between January 2006 and December
2011. For the purpose of this study, acute cholecystitis is de-
ﬁned as the presentation of the pain in the upper abdomen, ten-
derness in the right upper quadrant, supported by ultrasound
ﬁndings of thick edematous gallbladder wall with pericholecy-
stic ﬂuids and positive sonographic Murphy’s sign within one
week from its occurrence. Only patients with clinical and imag-Total patients admitted wit
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Figure 1: Flowchart showing the patients distributiing evidence of acute cholecystitis were included in this study.
Patients who were a high operative risk (ASAP III) and
exclusively underwent conservative treatment without a plan
for cholecystectomy were excluded from the study.
The patient’s medical records were reviewed for age, gen-
der, presenting symptoms, laboratory ﬁndings, imaging stud-
ies, method of treatment, time from onset of the pain to
operation, duration of operation, conversion rate to open cho-
lecystectomy, complications, experience of operating surgeons,
and length of hospital stay. The onset of the symptoms of
acute cholecystitis rather than the time of hospital admission
has been used for the deﬁnition of ELC, because many of
the patients in this study were presented late to the emergency
department after the onset of the symptoms of acute cholecys-
titis. All patients received analgesia, intravenous ﬂuids and
antibiotics after admission. Based on their medical record, pa-
tients were grouped into those who received ELC (within
7 days from the onset of the symptoms) and those who re-
ceived conservative treatment until clinical improvement and
discharged for DLC in 6–12 weeks time.
Ethical approval was obtained from the hospital research
committee before commencement of this study. SPSS statisti-
cal package version 19.0 was used to perform data analysis
and the chi-square test and Fisher’s exact test were used to
compare between the two methods of treatment of patients
with acute cholecystitis for nominal variables. The Student’sh a diagnosis  
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Figure 3: Comparison between patients who underwent ELC and
DLC.
40 Laparoscopic cholecystectomy within one week from the onset of acute cholecystitis: A 6-years experiencet-test was used for independent groups to compare between the
two methods with respect to numerical variables. The P-value
of <0.05 was considered to be signiﬁcant.
Results
During the study, 168 patients were admitted with a diagnosis
of acute cholecystitis, 122 female and 46 male patients; mean
age 43 ± 9.2 years (range 18–71 years), 112 submitted to
ELC during the index admission, 8 were converted to open
cholecystectomy and 56 underwent conservative treatment.
The conservative treatment was unsuccessful in 3 patients, all
of them underwent LC initially but were converted to open
cholecystectomy due to difﬁculties with exposure and dissec-
tion. The 53 patients who were successfully treated conserva-
tively were discharged for DLC after 6–12 weeks. And 36
patients were re-admitted at speciﬁed appointment time and
all underwent successful LC except for 2 patients, who were
converted to open cholecystectomy due to adhesions and un-
clear anatomy. Also 5 patients were readmitted with abdomi-
nal pain (recurrent biliary colic in 3 patients, acute biliary
pancreatitis in 2 patients) before the appointed time for
DLC. All underwent successful LC during the readmission
time. The remaining 12 patients did not report for readmission
at the appointed time and were lost to follow up. They were
not included in data analysis (Figure 1).
The length of surgery in patients who underwent ELC dur-
ing the index admission was 85.1 ± 1.9 min (range 68–97 min)
while it was 60.5 ± 2.1 min (range 51–72) in patients who
underwent DLC. However, in patients who underwent conver-
sion to open cholecystectomy the operation time was
155.7 ± 2.5 min (range 150–162 min) with much difﬁculties
in dissection and identiﬁcation of anatomy in Calot’s triangle.
The length of hospital stay was 4.4 ± 1.2 days for patients
who underwent ELC during the index admission while it was
10.1 ± 1.5 days in patients who underwent DLC (Figure 2).
The conversion rate was 7.1% and 5.6% in patients who
underwent ELC and DLC respectively. In patients who under-
went ELC there was one complete transection of common he-
patic duct which was treated by delayed hepaticojejunostomy
after 12 weeks. There were 2 cystic duct bile leakage, which
were managed by endoscopic temporary common bile duct0
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Figure 2: Comparison between patientstenting. No patient in the delayed group had experienced
any biliary complication (Figure 3) (Table 1). Among patients
who underwent ELC, 44 patients were operated on within 72 h
and 68 patients were operated on after 72 h but within 7 days
from the onset of symptoms of acute cholecystitis. There were
no signiﬁcant differences in conversion rate, biliary complica-
tions and hospital stay between them (Table 2).
Intraoperative bleeding from the operative site was docu-
mented in 27 and 3 patients who underwent ELC and DLC
respectively. However, no patient needed blood transfusion
or conversion to open cholecystectomy. All patients who
underwent ELC or DLC were operated on or supervised by
consultant surgeons with almost similar and enough experi-
ence in LC.
Discussion
Acute cholecystitis was a contraindication for LC when the
procedure was ﬁrst introduced. It was believed that it carried
a higher risk when performed in patients with acute cholecys-
titis.12,13,1 Antibiotic or percutaneous drainage of infected gall-
bladder followed by DLC or open cholecystectomy, ifOperative time
s who underwent ELC and DLC.
Table 1: Characteristics and comparison of patients who underwent ELC and DLC.
ELC (n= 112) DLC (n= 36) P-value
Gender Male 32 (26.2 %) 14 (30.4 %) 0.586*
Female 90 (73.8 %) 32 (69.6 %)
Age 42.2 ± 10.2 44.1 ± 8.2 0.3076**
Operative time (min) 85.1 ± 1.9 60.5 ± 2.1 <0.0001**
Conversion rate 8 (7.1 %) 2 (5.6 %) 0.544***
Intraoperative bleeding 27 (24.1%) 3 (8.3%) 0.041*
Biliary complications 3 (2.7 %) 0 (0 %) 0.431***
Hospital stay (day) 4.4 ± 1.2 10.1 ± 1.5 <0.0001**
* By chi square test.
** By Student’s t-test for independent groups.
*** By Fisher’s exact test.
Table 2: Comparison of patients who underwent ELC within 72 h and patients who underwent ELC after 72 h but within 7 days from the
onset of acute cholecystitis.
ELC within 72 h n= 44 ELC 72 h–7 days n= 68 P value
Conversion rate 3 (6.8%) 5 (7.4%) 0.613*
Biliary complications 1 (2.3%) 2 (3%) 0.660*
Hospital stay (day) 4.2 ± 1.1 4.2 ± 1.6 0.718**
* By Fisher’s exact test.
** By Student’s t-test for independent groups.
H.H. Al-Qahtani 41expertise is not available, was the recommended manage-
ment.14 However, with increased experience in the laparo-
scopic skills, LC in acute cholecystitis became safe with all
the advantages of laparoscopic surgery such as less postopera-
tive pain, shorter length of hospital stay, faster return to nor-
mal activity and a better cosmetic result.15
The optimal time for ELC still remains controversial.16,17
The safety and low conversion rate of ELC performed within
72 h from the onset of symptom has been well documented
in many studies18–24 while other recent studies have concluded
that ELC within 7 days is equally safe.5,7,25 In the present
study ELC was performed up to 7 days from the onset of
symptoms and comparable results were found regarding the
conversion rate, biliary complications and hospital stay. There
was no statistical difference between an ELC performed within
72 h or after 72 h but within 7 days from the onset of symp-
toms of acute cholecystitis (Table 2). Furthermore, in this
study, there was no signiﬁcant difference in the conversion rate
between patients who underwent ELC within 7 days from the
onset of symptoms and those who underwent DLC
(P= 0.544).
Bender et al. suggested that increased experience in lap-
aroscopic skills does not improve the results of LC in acute
cholecystitis and it does not reduce the conversion rate.26
However, other reports have suggested that LC in acute
cholecystitis should be performed by surgeons with exten-
sive experience in elective LC and are able to perform dif-
ferent laparoscopic technique such as insertion of additional
operating ports, gallbladder decompression, fundus-ﬁrst
dissection, and pre-tied loop for cystic duct ligation.21,27
Lower conversion rate and shorter hospital stay has been
reported when LC are performed by upper gastrointestinal
surgeons.28 All patients in this study who underwent ELC
were operated by experienced surgeons in LC with a com-parable result with other published series.21,27 However, pa-
tients who underwent DLC were operated on or supervised
by the same surgeons with almost similar and enough expe-
rience in LC.
Laparoscopic cholecystectomy in patients with acute chole-
cystitis has been considered to carry a higher risk for bile duct
injury.29–31 However, with increasing experience in LC, major
bile duct injury during ELC for acute cholecystitis has became
rare.3,20,21 On the other hand, a higher incidence of bile duct
injury due to adhesions and ﬁbrosis among patients who
underwent DLC has been reported.17 In this series, bile duct
injury was seen only among patients who underwent ELC
but the incidence did not reach a statistical signiﬁcance
(P= 0.431). Acute inﬂammation and edema at the bed of gall-
bladder and Calot’s triangle usually facilitates the dissection.
However, the inﬂammatory hyperemia increases the rate of
intraoperative bleeding.18 In this study, the bleeding was sig-
niﬁcant in patients who underwent ELC according to the oper-
ative notes of the surgeons and anesthesia charts. Although the
exact quantity of bleeding could not be measured in all pa-
tients, no patient was transfused blood or converted to open
surgery due to intraoperative bleeding.
ELC for acute cholecystitis has demonstrated a signiﬁcant
reduction in the total length of hospital stay, expenses for med-
ications and hospital costs.6,20,22,32 This is because ELC pro-
vides the opportunity for complete treatment during the
index admission, whereas DLC requires two admissions, one
for conservative treatment of acute cholecystitis and another
for delayed cholecystectomy. In this study, the length of hospi-
tal stay for ELC was signiﬁcantly less (4.4 ± 1.2 vs 10.1 ± 1.5)
when compared to patients who underwent DLC
(P< 0.0001), with a comparable result with other locally pub-
lished series.10 ELC has been reported to reduce the number of
work days loss when compared to DLC.21
42 Laparoscopic cholecystectomy within one week from the onset of acute cholecystitis: A 6-years experienceDisadvantages of DLC include the risk of failure of conser-
vative treatment, a worse outcome in terms of longer operative
time and higher conversion rate due to delayed intervention,
and the gallstone-related morbidity before the scheduled
admission for DLC.33–35 Signiﬁcant risk of developing gall-
stone related complications have been reported in patients
awaiting cholecystectomy for longer than 12 weeks.36,37 A pol-
icy of DLC, in this study, has resulted in failure of conservative
treatment in 3 patients which lead to delayed surgical interven-
tion, failure of LC in all with prolonged operative time and
hospital stay. Furthermore, ﬁve patients were readmitted with
gallstone-related complications while waiting for DLC. DLC
was associated with signiﬁcantly shorter operative duration
(P< 0.001), and lower incidence of intraoperative bleeding
(P= 0.041). In this study, the operative time was longer in pa-
tients who underwent ELC. However, this disadvantage of
ELC is offset by signiﬁcant shorter hospital stay and relieving
patient’s symptoms in a single hospital admission. Another
important disadvantage of DLC observed in this study is that
patients are lost to come back for DLC, with the risk of devel-
oping gallstone related complications later. In this study, 12
patients did not report for DLC and lost follow up. By adopt-
ing a policy of ELC the risk of losing symptomatic gallstone
patients can be averted.
The main limitations of this study are its retrospective nat-
ure and the signiﬁcant number of patients who were lost to
come back for DLC.
Conclusion
In conclusion, ELC for patients with acute cholecystitis was
found to be a safe procedure when performed within 7 days
from the onset of symptoms. There was no signiﬁcant increase
in conversion rate or bile duct injuries. It also resulted in sig-
niﬁcant reduction in the length of hospital stay.Acknowledgements
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